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Background
• Adolescence is a period with widely noted 
management challenges1:
– Reduced adherence to insulin dose schedules
– Reduced engagement in self-management activities
– Poor disease knowledge
• These have a substantial impact on glycaemic 
control (GC) and clinical outcomes
• There is consensus that as adherence improves, 
glycemic control improves (indicated by a 
decrease in HbA1c)2
1. Rausch JR, Hood KK, Delamater A, Pendley JS, Rohan JM, Reeves G, et al. Changes in treatment adherence and glycemic 
control during the transition to adolescence in type 1 diabetes. Diabetes care. 2012;35(6):1219-24.
2. Hood KK, Peterson CM, Rohan JM, Drotar D. Association between adherence and glycemic control in pediatric type 1 diabetes: 
a meta-analysis. Pediatrics. 2009;124(6):e1171-e9
Background
• Text-message interventions have been shown to 
improve adolescents’ glycemic control3
• Despite growing confidence in smartphones, only 
a small number of studies have examined mobile 
applications for the same purpose4
• Across these studies, the clinical, educational and 
psychosocial goals are poorly described5
3. Herbert L, Owen V, Pascarella L, Streisand R. Text Message Interventions for Children and Adolescents with Type 1 Diabetes: 
A Systematic Review. Diabetes technology & therapeutics. 2013;15(5):362-70.
4. Peterson A. Improving Type 1 Diabetes Management With Mobile Tools A Systematic Review. Journal of diabetes science and 
technology. 2014;8(4):859-64.
5. Barnaba B, Burr MS. The Role of Mobile Phones in Adolescent T1DM: A Review of the Literature. Journal of pediatric nursing. 
2014;29(4):387-9.
Aim
• The aim of this study was to explore:
a) The outcomes of interventions using mobile technology 
for youth with T1DM and, 
b) What mobile technologies, functional design elements and 
aesthetic design elements have the best evidence to 
support their use.
Method
• Systematic review
• Studies investigating the effectiveness of an 
intervention that used mobile phone functionality 
to help manage T1DM in adolescents were 
included
– Studies published during 2009-2015 were included
– Articles concerning pump therapy and applications that 
were used for telepresence only were excluded
Results
• The review included 13 papers
• 4 were RCTs, all others were prospective cohort 
studies
• Sample sizes ranged from 10 to 200 (Median 23), 
with most studies having age ranges within 12-18 
years (Min 4, Max 25)
• The median duration of the interventions was 13 
weeks
• Text-message interventions were most common 
(10)
– Other studies used, for example, mobile applications (3), 
web applications (2), social media (1) and email (1)
Results
• The most common outcome measure was HbA1c
• 2/9 studies showed a significant reduction
– Both were text-message interventions
– Neither were RCTs
• Berndt et al.’s6 RCT of a mobile application 
showed a significant reduction of the intervention 
group’s HbA1c compared to baseline, but not 
compared to control
• Adherence was the 2nd most common measure
6. Berndt	RD,	Takenga C,	Preik P,	Kuehn	S,	Berndt	L,	Mayer	H,	et	al.	Impact	of	information	technology	on	the	therapy	of	type-1	diabetes:	A	case	
study	of	children	and	adolescents	in	Germany.	Journal	of	Personalized	Medicine.	2014;4(2):200-17.
Results
Design Technique n
Health Data Collection (Quantified Self) 7
Clinician Support 6
Reminders 5
Educational Messages 4
Motivational Messages 1
Social Support 2
Gamification 1
• We only identified two articles that had their 
design grounded in psychological theory, with 
most citing previous text-message interventions as 
the basis for their design
What did we learn?
• All studies that examined HbA1c and adherence 
showed positive changes, although most were 
non-significant
• Both studies that showed a significant decrease in 
HbA1c (n=10 and 200) were designed to 
encourage data collection using TM, as well as 
facilitating clinician feedback based on this data
What surprises were there?
• The inclusion criteria and outcome measures were 
more varied than expected
• Only 1 study included used game based design, 
and only 1 used motivational messaging
• Few studies justify the design of their intervention 
beyond the functionality and platform used
What do we need?
• Common inclusion criteria and outcomes 
measures in future studies
• To compare the effectiveness of the same 
intervention:
1) Using different mobile technologies, 
2) Using different designs (e.g. game vs non-game), &
3) Compared to non-electronic mediums. 
• Large-scale RCTs to provide support for the use 
of mobile applications with T1DM adolescents to 
deliver adjuncts or replacements for existing 
management tools

